Abstract: In this work, a recently developed optical heterodyne interferometer is proved to be sensitive to the leaky-Ray leigh wave in air more then a centimeter away from the solid surface. A shear transducer is mounted directly over the edge of a solid specimen so that it can generate a buk mode in the interior of the solid as well as a Rayleigh wave along the surface Results of veloci~and attenuation measurements of leaky -Rayleigh waves for several solids are presented.
INTRODUCTION
Leaky-rayleigh waves have been studied extensively at liquid-solid interface in the last 30 years'. Both leaky-Rayleigh and leaky-Lamb waves have found many application in Nondestructive Evaluation, e.g. surface defect characterization, etc. Because of the difficulties associated with ultrasonic wave generation and detection in air in the megaHerz region air coupled non destructive evaluation has only recently been explored.
An optical method recently developed uses heterodyne interferometric probing of refractive index variation proportional to the pressure of acoustic waves in the medium, allowed measurements of pulse propagation in air emitted by transducer in the megaHerz region. In this paper, velocities and attenuation measurements of leaky-Ray leigh waves from solids radiated into air is reported.
EXPE-NTM SET-UP
The schematic diagram of the experimental system is shown figure 1. The optical probe is a MachZender heterodyne interferometer (BMI type SH 130) used to measure the acoustical pressure of the leakyrayleigh wave in air. The probe beam shifted in frequency by an acousto-optic Bragg cell (f~=70Mhz) crossed a transparent medium where the index of refraction is modulated by the acoustic wave and is then reflected by a mirror. The phase modulated current measured by the photo-diode is given as
where~, and 0, are the phase constants corresponding to the reference and probe beams of the interferometer, v(t) is the so-called Raman-Nath parameter, the optical phase change due to the ultrasonic waves and is proportional to the integrated acoustic pressure across the ultrasonic beam of width L 2n p(2L) v(t) = P(t) AL (2) where p is the piezo-optic coefficient, P(t) is the pressure of the acoustic wave and ALis the wavelength of the laser beam (653nm). In order to detect the propagation of the ultrasonic pulses, a broad band electronic processing, similar to that used in the displacement measurements has been used in this experiment.
FIGURE 1: Experimental set-up -
The ultrasonic Rayleigh waves were genirated on the surface of the sample by a so-called direct generation technique'. A contact transducer is mounted directly over the edge of the specimen so that it can generate a bulk mode in the interior of the sample as well as surface modes along the surface, In this particular case, a 1 MHz shear transducer of vertical polarization, i.e. noml to the surface, is used. The samples are translated both in the vertical and horizontal position with 10~m precision. The measurements were perfomed in air above the interface air-solid, This method measures the ultrasonic pressure integrated on the path that the light travels above the sample,
EXPEN~NTAL RESULTS
In order to measure the velocity of these waves, the field was probed parallel to the surface outside the specimen. The detected signals were recorded every 5 mm apart in air. Time delay and amplitude have been measured at each position. Four materials were used. Table 1 summarizes the velocity results for the four samples deduced from the time delay measurements. The measured values agree well with the Rayleigh velocities measurements obtained via the optical technique or a conventional technique. Figure 2 show the attenuation of the Leaky-Ray leigh waves deduced from the amplitude measurements in air with the optical technique. The attenuation of the leaky -Rayleigh wave is mostly due to the intrinsic attenuation of the materials. 
Distan~e (mm) GW 2: Measured attenuation of the Leaky -Rayleigh wave measured in air
CONCLUSION
The optical heterodyne interferometric method has been shown to be sensitive to detect leaky Rayleigh waves in the air. This method can be used for low optical reflectivity or rough solid surface and has po?ential applications for non-contact Nondestructive Evaluation problems.
